Bone morphogenetic protein 7 promotes odontogenic differentiation of dental pulp stem cells in vitro.
in vitro effects of bone morphogenetic protein 7 (BMP-7) on proliferation and differentiation of dental pulp stem cells (DPSCs) have not been investigated, nor has an appropriate dose been established. Human DPSCs obtained from healthy volunteers were cultured with BMP-7 at 25, 50, and 100 ng/ml. Cell viability was measured by Cell Counting Kit-8 assay. Expression profiles of selected odontogenic differentiation-related markers in DPSCs were evaluated using quantitative reverse transcription polymerase chain reaction (qRT-PCR), immunocytochemistry, and western blot analysis. Mineralization of DPSCs was evaluated by alizarin red staining. The Smad5 signaling pathway was examined by qRT-PCR and western blot analysis. Diminished cell viability was found in DPSCs induced with 25, 50, and 100 ng/ml of BMP-7 for 7 days, showing a dose-response effect (P-trend = 0.03). DSPP, OCN, DMP-1, and RUNX2 were upregulated by BMP-7 induction after 7 and 14 days, especially at 50 and 100 ng/ml (P < 0.05). Immunocytochemical staining revealed strong expression of DSPP, DMP-1 and ALP in DPSCs induced by BMP-7, whereas null or weak expression in untreated cells. Western blot analysis confirmed over-expression of DSPP in cells induced by BMP-7. Alizarin red staining confirmed formation of mineralized nodules 4 weeks after BMP-7 induction. BMP-7 treated cells showed dose-dependently increased expression of BMPR1A, Smad5, and p-Smad5. Our data indicated that BMP-7 at 50 ng/ml and 100 ng/ml was capable to induce DPSCs toward odontogenic differentiation through the Smad5 signaling pathway and not dramatically halt cell proliferation in vitro.